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characteristics. The unique mi::roparticles used to practice the invention have 
at least tw: components: an external suk stance or ccatmg that is selective for 
each target material ana an internal mixture of multiple fluorescent dyes. The 
mixture of dyes is a series of two or more fluorescent dyes having overlapping 
excitation and emission spectra allowing efficient energy transfer from the 
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that is used to detect one or more target materials. 
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ystem for the automated analysis of large numbers :>f liquid samples, m 
:h a multiplicity cf sample tubes are loaded in ra::ks into a cassette and 
loaded cassette is. transferred from station to station, with operations of 
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centri f ugati on device particularly suitable for use in procedures 
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on receptacle containing an evacuated space and having an 
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ABSTRACT : 

An apparatus for the isolation and concentration of microbial pathogens from a 
sample fluia whir.h comprises an elongated enclosed cen:r:fugati: n receptacle 
containing an evacuated spate in contact with a sterile aqueous solution of a 
material having a greater 'density than the sample fluid but able to selectively 
receive microbial pathogens from the sample fluid, a fust injectable closure 
or. one end thereof and a : : e : :>nd injectable iLiiure on its other end, and a 
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wc.tr. .in the ::e:r.nt^ati::i rerettarle to thereby allow the treating fluid to 
flow from the :hamber; into the evaouafed spare. Thereafter, trie sample fluid 
ran be injected into the evaluated rnarnber of the rent ri f ugat.i or; tube through a 
needle passing through tn- first intertable rlosure and allow the sample fluid 
to ::dmio: with the pretrer.irg solution m the evaluated ::haml e r. . The article is 
-he:-, subjected to oent r l f u :pa 1 1 on to allow the miorobial pathogens to 
selectively pass into the 1 1. :}uid filter medium. 
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In the perf orrnan :.e of r:utine :hemi::a 1 and'':):: biological reactions, such as 
saturation analysis using a radi :a-:::ve marker sub.: tan ::e , one standard 
reactance are dispensed in appr j: :uat.e amount.:-, m a p r...cr operation, into a 
compartmentalized storage :oriti::.e: wnich also c:n.:titutes the reaction vessel, 
the reaccants being maintained :n a stable unreartive state, suoh as by freeze 
drying, int.: 1 the analyois is t :: re p-r f ermed . Tne reaotion is initiated by 
introduction of a sample to be analysed, whereafter separation of bound and 
free ligand ::an be performed either within the c :mpa r tmen t al i zed vessel itself 
or externally. 
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method for observing and determining tne size o f individual molecules and for 
termi ning the weight distribu:i; n of a sample containing molecules of varying 
ze, which involves placing a deforraable or nonde f ormabl e molecule in a 
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oidal moLecule. Measurements of relaxation, reorientation, 
as well as length ano diameter can be made using a light 
d to an image processor. Molecule relaxation, reorientation 
an be determined using a microscope combined with a 
e. The invention is particularly useful for measuring 
such as nucleic acids, and can be used to determine the size 
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i restriction digests. Breakage of large polymer molecules 
scope slide is prevented by condensing the molecules before 
ding the molecules after they have been placed in a matrix. 
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ABSTRACT : 

A method of providing the sequence of a single stranded nucleic a -id molecule, 
which, when hybridized to a complementary single stranded molecule, results m 
a double stranded : duple:-;) structure having a preselected value fur a free 
energy parameter. 
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ABSTRACT : 

An improved merhed of hybridization with oligonucleotide probes using 
tetramet hylammoni urn chloride is provided. The method is useful for screening 
mixture r- of DNA sequences, inducing libraries of hrch DMA sequence complexity, 
with a =ingle oligonucleotide prcbe or a pool of probes representing all 
possible ccdon choices fcr a short ammo acid sequence. 
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High image quality greatly facilitates image processing. Flu;nes:en:e images 
of DNAs obtained in fluid rather than gel are brighter, sharper and relatively 
free of fluorescing artifacts . Consequently, they are Ldeal for unattended 
image processing since they :an be transformed into reliable binary or digital 
images, which are easily aocepted by our processing algorithms. This high 
t.nr o o gup sizing methodology can re tested and benohmorked by using a series 
of Not: I digested yeast on r om os omes mixtures (containing DNAs 30-9 00 Kb), of 
increasing complexity. Statistical analysis to o a Lou late the pre ci si :n of 
single measurements can be performed and the ul.ti.mate accuracy of this 
methodoltgy determined. Confidence mtervaLs are determined to est.abli.sri tue 
minimum number of molecules necessary for adequate analysis of -corned ex 
mixtures. This analysis will help determine the usable size resolution and 
size discrimination levels. .Sources of noise and systematic error are detected 
and eliminated as mucn as possible. A lover size limit of o-l' or a.n:i an 
increased upper" size limit are provided y the present invention since 
mo lee ales wit.n coon tour lengths greater than the microscope viewing field are 
sized by offsetting a xn own distance from the interface and monitoring only 
c: il end., . 

The gel- fluid interface system can toe used m this invention to obtain nigh 
resolution fluorescence intensity measurements of single molecules. 
Measurement precision can be increased and lower size limitations made for 
these measurements. T no reused sizing performance accrues from a number of 
factors, such as, but not limited to, the simultaneous use of three sizing 
methods will increase precisi:n and ucc:uracy (length, relaxation and 
intensity); the fluid-gel interface system produces optically flat mol.esul.es 
m: re consistently tnan gel fixation; the degree of molecular- elongation is 
m: re c ont r o.L I ab le than gel fixation, and the elimination of gel provides 
sharper, brighter images that a re more free of fluorescing artifacts. As 
mentioned previously, high quality images are easier to image process 



DZ ?R : 

To minimize errors arising from relative intensity measurements, a number of 
intern a 1 s t a n da r d s can be p 1. ace id l n t o s amp 1 e s s: : t h at f 1 a o r e s c e n c e 
non- linearities arising from uneven illumination can re substantially reduced 
or eliminated. The internal standard preferably meets several requirements ; 1) 
negatively cnargeu to .avoid sticking to DNA; 2) fluorescent, in the same 
a ;. sorption and emission wavelengths as the L0NA- flue r :■ oh t erne complex, and ?! 
readily distinguishable fr:m the test DNA molecules t: re measured. Small UNA 
molecules (23-50 oho can re used as internal standards. These molecules are 
dispersed throughout the sample to be measured and preferably react 
identically as the sample 10 MA to illumination and ele:trophcretio conditions 
i e . a . , m free solution.) . The internal standards to determine relative mass, 
instead of using contiguous restriction digestion products from the same 
parental molecule. To optimize these determinations, we will systematically 
vary the FIN As used as standards, utilizing standards of different sizes, and 
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US- CL- CURRENT : 4 05/ c ; 4 35/ 320.1, 425/9 
ABSTRACT : 

PTasmids and methods of use for assaying trans lational reoodmg are disclosed. 
The plasrnids contain a con s t i cuti vel y expressed renilla (Renilla remfcrmis; 
sea pansy) luciferase gene, a polylmker for insertion of a selected DMA 
segment, and an out- o t~ frame firefly luciferase gene. Receding is determined by 
monitoring luminescence of the firefly luciferase normalized to the 
luminescence of the renilla luciferase. 
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The instant invention provides a means for quantitatively determining the vel 
cf tumor suppressor gene p53 by determination of level of messenger ribonucleic 
uc:d ;mRNAi of r.he gene in a sample when compared with a prepared standard. The 
assay is quantitative in that the specific number of copies cf the po3 mRNA in 
a sample may be derived from a curve from a standard cf p5 I PNA. The PDA used 
in preparation of a standard c u rve t o qua n 1 1 1 a t e PNA is generate d 1 i s i n g a 
plasmid whioh is pirt cf the invention. In toe assay, the RIJA is produced by a 
protein (RNA polymerase) that reads the DNA message^ and manufactures an RNa/ 
copy. The RNA content of the transcribed sample is determined 

spectrophotometrically to measure the molar concent rat i c n . With prior knowledge 
of the molecular weight of the transcribed RNA and using Avogadro's number, the 
actual number of molecules of transcripted "control" p53 RNA can be determined 
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ABSTRACT : 

A met hud is described tor performing an affinity assay comprising contacting a 
sample to be assayed lor the presence of an analyte with a dry reagent 
containing the analyte (hapten, antigen, antibody, receptcr, or complementary 
polynucleotide) bound tc a rea:ti:.n cascade initiate r, an antibody or other 
binding pair partner reactive with said analyte, and magnetic particles, to 
term an assay mixture m a reaction chamber, mcubaung the assay mixture, 
applying an jsci 1 1 a t ir..c or moving static magnetic field to the assay mixture, 
activating the reaction cascade initiator tc. initiate a reaction cascade, 

4 - • - - t;;e response of the magnetic particles to the oscillatina or moving 
static magnetic field tc provide a time varying signal, and determining the 
annlyte concentration cf the sample by analysis of the time varving signal, as 
welJ as a kit for per terming the assay and a diagnostic system f c r ' r e r f o rmi r a 
the assay. " * J 
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ABSTRACT : 

A process for manipulation of liquid microdroplets is disclosed. The process 
involves formation of microdroplets such that physical forces based on 
particular interact. ions of the microdroplets with a surrounding non-aqueous 
fluid results can be used Co alter the position of the microdroplets. 
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r rapidly enumerating viable biol :gi:al entities is disclosed, 
llity is determined by the critierion of growth of bic logical 
t.ain-d in microdrof 1 et s . Alternatively, lr. some cases, viability is 
y us--- :;f vital staining of biological entities contained m 
c. The process mvclves formation of micro droplets , which are very 

Icq. .i:l or gel particles, such that some of the microdr oplet s 
oigi :al entities, followed by measurements of biological entities 
drop i. e t 



entlv t 



volumes, such that, use of statistical analysis can be used 
o determine the number of viable entities per volume of a 
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TITLE: Dual - luo 1 fe rase reporter system 



DE DP : 

The dual - luci f erase a s s a y is designed sushi that synthesis cf the second 
reporter (firefly luci feras e ) is dependent on receding. On its :>wn, however, 
the amount of this reporter is not a direct reflection of the efficiency of 
receding. In the absence of in- frame stop todcr.s, a significant proportion of 
translating rib'jsomes disengage premature Ly from the rnRMA; this is often kn own 
ao nbDS jme drop off. Early results from several laboratories have shown that 
5 0 or more .of Escherichia coll rirosorneo dro>p off during synthesis of 
. bet a . - galac: os idase {.J. L. Dlanley, Synthesis and Degradation of Termination 
ar.a Dr ematur e - Te rmmat. ion Fragments of . 1: e ta . -Gal ac t osida se In Vitro and In 
Vivo, 12: J. Mol . Biol. 4:7-4?2 (197:); 0. G. Kurlana et al . , Limitations of 
Transnational Aocuracy, m F. c. Meidhardt et al . , Escherichia soli and 
Salmonella typhimurium. Cellular and Molesular Biology 979-1004 (S.sup.nd el. 
looO)). Riboi omos that drop) off: while :;e:oiing the firefly reporter will lead 
to* an unolere e t i:uate of the p r :: p o r * : .: :o :f rii:o-sones that respond to the 
reviving signals unless a o: o r reo 1 1 o u is ma :ie . The oaus for a or rec t ion 
fao::or is the a: sumption tnat drop off during synthesis of the firefly 
reporter is proportional to o ornpl e: l ; n of synthesis of this reporter. The 
■o or. r. ec t ion factor is provide 1 by a ooiatroi m whioh all ribosomes that 
o:omplete synthesis of the first reporter Uenilla luci f erase) continue 
translation k« y starting synthesis of the firefly luoif erase reporter. 
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The .beta.-actin curves are used to standardize the p53 copy nurrher. For 
example, the p53 a s s a y is performed using 2000 "cell equivalents of P.NA 
determined from the number of zells counted by means such as hemocyt ome t e r . 
The p53 number control curve is calc:ulated as used to estimate the number of 
copies of p53 found ma sample of 2 000 cells. The separate RT-PCR for 
. bet a . -acci n :ar. be performed :r. 5 j : cell equivalents of RNA from the sample 
and then compared to the data obtained f r Dm a serial dilution (100 cell 
equivalents t: 1 cell equivalent) of RNA from a control PBMC sample. Fr cm this 
co rnpia risen a correction factor is obtained. For example, the .beta.-actin 'data 
may suggest, that there is only 100 cell equivalents of RNA in the sample 
tested rather than the 500 sell equivalents expected under the circumstances. 
The p'5 3 copy number of that sample is multiplied by a factor of 5 to correct 
for the "deficiency" in cell number. 
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erforrn the quimdme as-ay, the reacti.cn elide is placed in the instrument 
aut : mat! nail y brought to cperat. ir.g temperature, typically 37. degree. C. 
cms assay system. A drop' o f b 1 d :d is added to the reaction slide and 
l.e -- r el 1 . The blood enters and dissolves the reagent . The magneti: 
icl.es are driven into motim by ap'plic a t ic n if an : s ml Hating magnetic 
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-quinidine antibody is alliwed t: rind to the quirudine on the X. sib.a 
nt-tjui.ndine cor.j iaate a no t o qui ni dine that may 7 be present in the sample. 

distribution of the fixed amount :1 antibody retveen conjugate and sarnp>Ie 
idme }c:ur= as the reaction is allowed to ciitoinue during a predetermined 
bation period. At the end of this incub a ti c-n period, the temperature set. 
t is rapidly increased by S. degree. C./rnin t: a level at which the X . sub . a 
nr. undergoes a c on t o rma 1 1 on .a 1 change and becomes active. At this point, 
X . s Jo . a enzyme begins t: o invert p r o th r omb l n r c thrombi in at a rate 
orti :na.l to the z one ent r a : l o n :f ao:t.ive X. .sat . a enzyme. The X.sub.a enzyme 
.ically inactivated by ant. ir-ody does not convert p r :. c n r ombm to tnrsniboin or 
erto it at an extremely 1 iw or negligible rate. Therefore, the 
entr-ation of X.sub.a -gumiome conjugate that, has not reacted with 
body determines tb- rate if conversion of p r i th romb i n to thrombin. The 
rated thrombin coroerts fibrin: gen to fibrin, thuc amplifying the chemical 
a 1. further. When fibrin formation reaches a critical stage, the clot, or 
omc is detected by changes in the magnetic particle movement. The elap>sed 

from thermal triggering to ol:t endpomt is the c.J ottmg time. The 
tmg time is onus proportional to the guinidme m the sample. The actual 
idihe 0 0' no: ent r at i : n m the sample can be read automatically from a 
daroi curve stored in the measuring instrument for that porcicular lot of 
toon slides. Thio value can bo converted to a plasma oruinioime 
ent rat ion, if desired, by correcting f:r the fraction of tne reaction 
me occupoed by blood cells. A o : rrectio n fa. ztor for total cell volume, in 
d typically equivalent to hematocrit, may be entered into the instruments 
uter memory or this conversion may bo performed frcm a simple chart. 
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which is the intermediate of the assay, thereby being the number Df analyte 
entities per volume in the diluted sample. It is straightforward to then 
compute a correction factor, .function. . sub.D, #ftEQU16## for the dilution 
during the MD creation process, and thereby, to cbtain the concentration, 
. rhc . . sub .analyte, of analyte entity in the (original) sample. 
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TITLE: Process for manipulation of non-aqueous surrounded microdroplets 
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The number of MD groups found by measurement of fluorescence of individual MD 
groups to contain n=2, n=2, etc. enzyme labeled specific landing molecules is 
then used to compute a best value of n for each range (interval) of 
Y. sub. group values, and then to compute the best value of .rho. by applying 
the equation ##EQU17## which is the intermediate of the assay, thereby being 
the nurhter of analyse entities per' volume m the diluted sample. It is 
.:tra:ghtfcrward to then compute a correction factor, f.sub.D, ##EQU18## for 
the dilution during the MD creation process, and thereby, to obtain the 
concent rat 1 c n, . rho . . sub . analyte , Df analyte entity m the (original) sample. 
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E'F PP.: 

It was f curia that the p rehybr id l za t i en cf the P.NA protes with a high 
oorr cent ration of human repetitive .sequences, as hereinabove described, was 
sufficient to completely fc .1. z> c k hybridization cf most cf these frequencies, and 
was sufficient for eliminating most cf these arti factual linkages. H aweve r , 
the analysis of s eve r a 1 1 a r q e c c n t l g s m app irn ■ d hurna n c h r cm c s ome i i g e :s erated 
by this analysis has revealed several :osmid :1 :r.e.: which were included in a 
contig but which could not be substantiated baseo on the result, of restriction 
mapping and hybridization analysis. This a r 1 1 fact may be the result cf cryptic 
Low- f requen cy repetitive or redundant sequences present in this regicn cf the 
qer. erne, or could be the result cf genomic sequences which are unstable and 
■deleted or rearrange when cloned in E. coll. Evidence for the later sequences, 
i eclated thrcugh screening n cn - amp 1 1 f i. ed cosmic libraries, has been f:uni in 
t h e analyci c o f t n e h uma n CD : L c c u s [ E v a n s e t a 1 . , I mmu n c g e n , Supra]. H o we ve r , 
it should be noted that the muLtiplex technique =: f the present invention, when 
carried to c cmp leti.cn using botn T: and T7 mixed RXA p. robes , generates aata 
t h a is internal 1 y redundant in that bet n merrib e r s of a 1 i n k ed pair s h : u I zi 
:v ■: : s -hyb r ldi ze with one an ether. Thus, further refinement of this; app reach 
e;co,ld eliminate most serious artifacts anemic ourmg multiplex clone 
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at ion for exon.: 2-0 of the re i/'aree:i visual p lgraent genes 
and the P0R p r oduo t s were .:ep;er. :'ed. The red: q re en qene ratios; were estd. 
from tne sequencing e 1 eo: t r op he r :■ :j rams of exon o and also f r cm 
Mva I - rest r: ct i. on fragment, anal. :?f the s=me exon. The first, gene and the 
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v; i t h t h o s e estd. fir om t n e l-\v a>restrr :tion f r a qme n t anal. Amo n g t n e 
subjects analyzed, they were 1:1 in 43 (n = 02), 1:2 in 41 fn == 49), 1:3 
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gene arrays was re d m all subi e cts . Only 1. sub j est 

N12 had a green- red hybrid gene. Do: ens 2 and 4 had 2 haplc types each, 
nut exon .0 was highly polymorphic. I:-: on 5 of the green genes had one 
polymorphism at codon 23 3 with a frequency of 3 2 .Conclusions: 
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AB A system to eliminate ba:kgr<:und in optically scanned sample,: is disclosed 
which selectively blocks excitation cr emission light through the use of 
filters . 
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Tl 7\ pulmonary rat gene array for scireerung altered 
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AU N.-ictudu r, SriKant.n 3.; 3 cxhl sdweilo::, Mette C. J.; Kodavant. i, Urmila P. 
OS ' . : ;m l n To/XcoDqy, Inr'ersity of North Carolina, Chapel Hill, NO, 

SO L.taaCL ci Toxics^. { 2 j J J : , ...;(12 , ^239-1254 
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AB Pulmonary tissue injury and repair processes involve :cmplex and 
: oroinated cellular events such as necrosis, inf lamina: i on , sell 
3 : ;c h /d _ f f e rent l. a 1 1 on , upopt-jsis, and remodeling of extracellular matrix. 
Tuese processes are r-gu^a ted express l :n of multiple mediator genes. 
Ovm. available mi. croarray bl:;ts and slides allO'W screening of hundreds to 
tlccusands of genes m a given tissue cr ceil prepn. Hcwever, c f ten these 
;c 1 ots do net contain '.DMAs of :no ' s interest and are difficult to 
interpret. In order to analyse the tissue expression profile of a large 
n ■ . of genes involved in pulrncnary inn ary and pathol . , we developed a rat 
gene array filter using array technol . This 
array o insisted :; f 2 7 genes representing inflammatory and 
ant i-iuf Lammatory cytokines, growth factors, adhesion mols., stress 
: ;.••„•;: . , transcription factors and antioxidant enzymes; 3 neg . controls, 
and 2 blank spots. Using rat gene - spe ci f i c polymerase chain reaction 
; POP . primer pairs, cLNAs for these genes were amplified and cloned into i 
T A vector. Plasmids with recombinant cDNA inserts were purified and 
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either saline ic^ntrcJ A residual o.i. I fly ash (PGEA; .A;: / o a or metals 
found in one ins vr llatlKf PC-FA: nickel fNi3C4; 1.3 . mu^El/ kg ; cr 

sea had sum V3 0 4; : .2 . rr.u . rric 1 . *: g j . :.2 P- Labeled cDHA was generated f rorr. PNA 
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AB L NA Iv/l.cidi zao :: n arrays [al.se: knewn as nta c ro a r rays , rui :; r oa r ra ys and/or 

hi srh-densi toy cli j : nu s.l eo t ide array- iGene Chips (TM).-] 
hrmq :rene ex;: rr'/;cicn analysis to a genom.i c scale by permitting 
Oiveso.ga'. o: s oa s ima 1 1 arie cocci y canoe chances in the expression of 
literally thou .: a n ds :f series. F"r rod: r idi z a t i c n arrays, the general 
c-a i r c -x oo n *. oos :: ;: ill :os gene- pe : 1 1 i c o:per.ce,: pr the- on a solid 
state matrix i r.y i. : n memb ranes , -:\ 1 a .•• s mi ore sccf e slides, s 1 1 1 sin oe rami s 
-tops'. These , e] .;sross are then queried with labeled copies of nuclei: 
. ^ : :. 1 r cm b i c b ; u o:-> 1 .: cc: : caonds) . The underlying r: he Dry i: chat the 
urs'ater the exf: r e s s i o;a of a aen-, the greater the amount of labeled 
iarcret, and hence, the greater output signal. In spate of the simplicity 
of the experimental aesign, there are at .1 east four different platforms 
and seven! different approaches ta possess i.ict and labeling the tiological 
camples. :-2 reose ::, investigator.-.:- must d. ss determine whether they will 
utilize commercially available arrays or generate tneir own. This review 
will cover the status of the hyb r r do z a t l : n array field with an eye toward 
■side r 1 s T in .: prrn othes and a'cailible te enn :2. ocri.es . Further developments and 
r echu o 1 eg: : al trend.:: will also be evaluate! 
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TI Cor i e 1 a 1. 1 . n of Osne Structure' and Psy ch :ochy s :. c al Measurement in red-Green 

CO'lcr Visiori Deficiency in Chinese 
AU 2nang, Q. ; Xiao x.; Shen, H.; Li, S.; Jii-.ng, F. 

C3 Niticnai "asn t la a I ra s 1 og l cal. Labs ihd Shong.shais Cphthalmic Center, Ocular 
.Tonetics oad HO-csuar Biology, San Yat-sen University 7 of Medical 
Sciences, 7ant.cn, Peep. Pep. China 

SO hen. J. Or ntha Lm :a . (2000;, 44 (6.-, 796-6u() 
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AB Purpose: To study tiae correLaticn if genotype for X-lmked red-green 
gene array with :olcr vision phenot'/pe in 53 subjects 

with red- green eclor vision de f i cieric y . Methods : The mcl . structure of red 
and green pigment genes on 23 X chromosomes was studied exon-by-exon by 
using heteroduplex-SSCP anal, and sequencing. The color vision of these 
subtests was detd. by a Meitz anomaloscope . P esul t s : Variations 
m the red and green pigment genes were detected m 43 subjects a rod a 



hvr i ; : cone was * ;uud subjects. About r , ' ) ot 

v-d . rv : on 2-?o^^All ~ J > anomalous f ru'hrornats wiWint rc:; 

1 : . v- v -• n.i 1 a type bat. u * h r- r :. wi:h ir.U:;r. ^-^ tu;:c:. u-i- ■ 

type. Mo subiects v/ith mild t.ype of color vision detects had a fusion 

at ir.tr or. S-i or its upst. re an. Three subjects with complete deletion 
o: ' ai'ren p i uw V rjene nam t es ted deuterancmaly. Conclusions : Protans 
::,x:. b<- differentiated i rorn deutans on the basis of genotype. It 10 still 
difficult to establish a dear correlaticn of different, anomalous 
trichromats with genotype. The fusion sit.e cf a hybrid gene affects the 
phenctype t.o s one dearee. Int ton 2- :■ is the common place tea gene 
c tosscver . 

RE . CUT 11 

PE 

U : Aser.ic, A; Neuron 10+94, V.J, P.....31 OAPLUS 

i \ , S; An J Hum lened; . • dd -ol, Ptd7 OAPbUS 
■ 4: htv/asni, T; Wat Genet ^ .d— , 722, ?fv. OAPLUS 
: L Nathans, J; Science I9 U ' : , "tOdd P 1. 97 OAPLUS 
ico Nathans, J; Science 19BS, 'Add:, P2 0 3 OAPLUS 
ALL CITATIONS AVAILAELE Id THE: RE FORMAT 

102 ANSWER 6 c'F 17 BIOSIS OTOORISHT 2 0 ■'. I Bit SIS DUPLICATE 3 

an :. - : : o<;o-; v bios is 

ON PRKUl -99 0 : ^14 0 4" 

Tl Dcec^ visual. resd..uUcn ■. f gene c:py nvnu er in the human phc topigment 
gene array • 

AU Wolf, Stephari; Sharpe, Incny T. ( 1 ' ; Scnmidt, Hans- Juergen A,; Knau, 
Hoj.ger; Weitz, Sari. Ira; Kiooch.is, Pet: a; ust.ka, Annernarie; Zrenner, 
Eberhart; Liohter, ?etr:; Urssingei, Be r rid 
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PT Article 

LA E:\gli7i 

SL English 

AB PURPOSE. To visual :..::e ;: y lir-ot f 1 uo r es ::ent on .situ hybridisation the 
entire human visual pigment gene array : n single 

X - chr : mo so me fibers anil to c ornr. are the results with values obtained by 
other molecular te ::iui :;ue.: . HETH.dlS. The size the or sin gene 
array on the X-- chr .: mos ome in eight m;»Le .oib]ec to v;as investi .rated 
by ,i , direct visual in s ; tu nyb r l :li o a 1 1 in iDIRYISH) on elongated DNA 
filler:-; ; 1 1 quantitation :f gen:: mi:: restriction fragments alter Southern 
bloc hybridization; in opi .int 1 1: a 1 1 in it restriction fragment length 
pd.ym:urhi im after ? 1R ampl i f l o a t .1 : n (PIR/RFLPi; and Oiv) sizing it NotI 
fragments by pulse:; Mild gel el ec t r iph o res i s and Southern blit detection. 
Eh :h male .subject Ve vo bo r visi:.n wr.s asoeo.-ed ivy Rayleigh natmes in a 
N^gel Type L anomaloscope. RESULTS , Ine number zt gene.: resolved 
by the 0IR7ISH fro': vol., whi:h r • m;;e. f rim to 0, agrees exaitly v/^th the 
gene array size.- ii Uiil in the came male sub;; e its trim 

piuse:! field gel e J e z t r :»phc res l s , but differs frDrn the estimates derived 
:r:ni : ne i iirimon.l y ...led mdireif .liuthern blit hybr r dizouti on and PCR/r.FLP 
qu i:it i t at l in methods. In partioular, the P:R/RFLP method ove res timates the 
copy number m all but tno staalleot. arrays. CONCLUSIONS. Visualization of 
the X -■ mr imos'ime o^ioin gene array by DIR^ISH provides 

a new, direct method for obtaining exact copy numbers and helps to resolve 
the controversy all out the range arid the average visual pigment gene number 
in the human p:orulation in f ivor of smaller average array sites. 
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TI Analysis of gene expression following traumatic brain injury using gene 

expression array technol : gy . 
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AB LNa array technology ra ; . kco rt possible zc rapidly genotype individuals 

o t qur.ict.ity the express i o:. or tthou.E ar.ds of gene.: cr. a single 
filter or alaos sli de, biv.; holds enormcus potential in toxicologic 
applications. This potential led t.o a U.S. Environmental Lrot.ertion 
Aqerr :y-s p-. nso: ed workship titled ' ' Ap^pd l : a to : n of Microarrayo tc 
T : xi c oMogy ' ' on 1 - z 7ar.ua: y :99:< in Research Triangle Park, North 
Carolina. In addition t: providing stat e - «: f - the - ar t information cn the 
ar pi ,_ oat i - ri of LNA ir gen--- m.croarrays, the workshc-p catalyzed the 
f : jtTii it; tit of s eve re. 1 cod 1 ib d :a t. i oro , c •: mrri.i 1 1 e e s , ana user Ms g r : up s 
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anoi beyond. Potential 



•n i ; . \g : . n or :n i o r o a r i a v.- t: t oxr-ool ooic research and risk assessment 
lool.ole genome -wide expression analyses :o iiient.ify qene-sxt res s i on 
networks ind t. ox r cant - spe-~o f o c signatures tr.at can te usee t.o define mode 
of a :tion, for exposure assessment, and for environmental monitoring. 
At .rat's mav a 1 s; o prove us-dul for m orn to r i ng genetic variability and its 
relationship) to toxicant ous 'opt it; 1 1 1 toy m nunian populations. 
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o ■ i d for isolating and puri^cr 



A!- ' A r : aha app . ^.re^s::r:becl for isolating ana puri^cng nude:: acids 

and ether t ar get rods, directly from blood, plasma, urine, cell cult ure- 
al: d the like by totally automated means, without. :en t r l f uga 1 1. en , 
aspiration or vacuum. After mixing and heating a nu oleic aoid contg. 
sample with lysis reagent m an erroi r oilman t a 1 1 y isclateci c :mpa r tioen t , 
nucleic a cids are absorbed onto a binding filter and elutec in a 
small "'--I. usinq heated elutior. reagent. A preferred emb ot; i merit purifies 
nucleic i • : 1. and automatically detects target. ; equences f i cm a cample of 

• b.o.oci. Another embodiment purifies target molo. from a multitude cf 
samples h*:ld m m... c l o * 1 1 e : plates. Test kits for ea :h erri r'Himent include 
disposable luo.1 <^.:on and dete:ti_on devices and ussccd. reagents. 
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TI Feci, green, am..; oed- uoeen : hybrid pigments in the num-in ret : na : 

Cc r relations between dedu o-:i protein sequences an 1 p s ycho ploys ica 1 1 y 

measured .:pe:toi.. s ens i tit' 1 1 l e^ . 
AU Snarpe, Lindsay T. i 1 ..; FVvokman, Andrew; Cagle, Hert.er*:; Knau, Hclqer; 

Klausen, '^rt; Feitner, Aiclrea^ ; Nathans, Jeremy 
CS : 1 } Fo rschu ngs ■■ t el le rlxp . ipthi, Imc 1 . , Univ . -Au<g*.-r. k 1 l n . Aiteilung II, 

D- n 2016 Tueo.c: : ie:i Germany 
SO 0 • or:..-. '. o t Neurcoeiehoe, oec . 1, in-?) ,7 ; : . FA . _3, pr . 1 0 0 5 A- 1 0 u c 9 . 

:.a;ia o.r ; - e it • . 

DT At ti.c.1 e 
LA F:oq i..i oil 

AB 7: analyze the human red, preen, and red - green hybrid cor.e pigments in 
^•iV'C we st.udieol 41 male 1 1 oh rc ma t s , ea oh : f whose X chromosome :arries 
only a ov.nale ovsual payment, gene : s in g 1 e - -iene dienromats). This 
■i rnp A f red arrangement avoids the d L f f l :ui 1 1 es of ciruleM ;psin 
gene arrays an :i r/erh.ippi:. j c:ne spectral : ens 1 1. 1. v i t : es 

present m t ri ducmats an .1 :>f multiple gen-s en::; dir..: identical or nearly 
:t :ie::ci c i I cone x .amends in many diohr omits. It thus allows for a 
; or aiqhtr: c:w~r 1 oorrelatiAh between each tiserv-r's .r pec- t r -il sensitivity 
mea.eure.l t the .:: : rnea an:; the ami.no acid sequence : I' n:s vitrual pigment . 
For eaon :L the 11 single gene :ii ::hr cmats we det ermined the amm: acid 

■q.ionces of the X-l inked cone pigment as deduced from its gene sequence . 
To toiC'd. ce these sequences with spettral : onococc i in vivo, v/e 
determined the P. tylecgh rn.tche;- t: different re d ■" green o^too; ho: do 
..ingle- jene diohromats on d ntc - :• o ro 1 p s y :h :g hy s i a 1 1 y the spectral 
sensitivity of t ne remaining green (rrudile w ao r e L -onc( t h : :r i d gong 
\/Ht T e Len Tth) :one.:: m M single-::ene ^Lohromato. -Ocne o p e o t r 1 sensitivity 
rcciima :btaine:i from a u b ] e : c s wi th i>^to:al visual r gment amm: aoid 

■ ,•-:: — - show no to \ :ap; r:>:l nm car:, at ion from . ub ^ - : t to o t.b "• e t. , 
^ resuma::ly beo:r.^se of a o -■r.bi n,.. 1. 1 on of mexaot or no; ■:; or re ::t l ons for 

• - a r ; it. : . n :.n rc:o ret: n il abs o rpt.. l on , van at. .. :n in p h o t op l gmen t optical 
oensity, optioal effetts within the oh ot jre :ep t o r , ate; measurement error. 
Tnis variation implies tir-V: spectral sensitivities r: :: o t be avera.iel ever 
m.Atipl- -jig - v wotn th- sa?iot gentcype t. o or tain .i ep resent ative values 
lor a given pugment. The p r. inoipal results :f tins s f udy are that (1) 
iopr:-:5 4 o' t h^ in :rle- gene p:\t.an o pes (an.i approh'j of all protunopes) 

j o.ssess any one of o;everat o ' : - d- 3 ' g reen hybrvd gene.: that enc : it- 
anomalous f 1 1 gm e n t s a n d t h a t w o ■ ; 1 d 1 e p r e d l c t e id to p r o :i u o e 
f rotanciaLy i f j resent m anomalous trichromats; (2) the 

1 1 a n i n e ■' s e r i r i e j ■ o 1 y m o r p h i s rn a t p o sition 18 0 i n t h e i - :1 i- 1 g rn e n t gene 
nroduceo a spec" ral shift : f apprxP . 7 nm; { ?• ) for ea vh ezon the • et of 

-.ma no a o :. la normally assooiatel -with the reoi pigment prod ices spectral 
.-..hifts to longer wavelengths, and the set o f ammo a.: ids normally 

• is sociated v/itli the green pigment produces spectral snifts to shorter 
wavel engths ; and ; 4 changes m e icons 2, 3, 4, and I from green to red are 
ass covered with average spectral shifts to 1 ong wavelength- of approil nm 

( range, -1.5 to 1.5 nrn- , appr>:3 . 3 nm (range, -0.5 to nm) , appr>:2 . 9 nm 
'ranae, -0.5 to 0- nrrd , an o appro:2 4.9 nm i range, 2 2.2-57.0 nm) . 
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TI Individual variations in color vision and its moleoular biclogy. 
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AB 1 r Mil v i ':1a a 1 Yt : : M m: in normal color visnn and congeni t a 1 re i-jreen 
-rod or '.MSion ciefe-;t.i in Japanese mate a were investigated using both 

::!oa ://.: .; v an;: m: lecular. biolcry techniques. 1. No rmal :olor vi si on . We 
* - "Japan*- e males wrvo were '1 lagn oce :1 as having normal : . 1 :: r vision 

',.:ing the Ishiha; i. plates te.it ana Nagel m:deL I anomaloscope. 
The structure of the gene arrays of the X-liriried L- 

an a M-pigment gei,- -.:. was deter mined using g^ an 1 i 1 a t ive PCF -22 f pv 1. yme r a o e 
chun react i on- si ngl e strand conf or:naticn p o 1 ymo : ph.: o m ; . We f : or.:; the 
Lollcv/inc van at: ot: : f the nunih e r of M-r i gment geneo : 27 ( ; 5 ) of these 
men had only one M-pigment gene, 1.) (42 ) had tw: , 1: (.15 ) had three and 
: ' 4 ) had f : u r. V w : :c mm on p o 1 ym o r p ■ h i .5 mo w e re f : u n id at amin o a : l id residue 
13" of both 2- and M-:psm, o f the total o- : . (7: ) were 8er ana the other 
! :12 o:ere Ala on the L -pigment and of the t:tal 65 (?A ) were Ala and 
the other '7(12 ) were Ser in the H-pi gment. The Payleigh mat oh midpoints 
fell wit. h i n t h e normal range, h o we v e r t h e r e v/e re two- fa 1 1 1 y diitit o t. 
ar:up'S '.nth oc nsi tent differences in ea oh group. The mean values of the 
pr::port::r. of red in a mixture of red ana green were 0.22 4 f- 0.02 2. (mean 
t- = t and a rd aevia"i:n; . Col relation was found onl y ret we en tne F.ayl e i gh 
match midpoint and "he p c 1 ym: rp hi sm at residue 18) of L-pigment. In order 
too cotma^e the "-t nation- of L/H o : ne rati : m the retinae the spectral 
.:: ^ o. o 1 1 1 " l *: : e .: using h e *: e r o o h r : m a 1 1 e hi j . o e e r me t h o d v/e r e rne a s t red. U s i n g 
tne nypv: t lies i s th-tt tne luminosity function is p r op-: rtiona 1 to the sum of 
L- and M- tone :t:al sensitivity no L (l.amraa) +■ H (lambda)}, the 

■ootEtar/ k value/ were obtained. The k values f:r the snhieotM with Serl80 
ana Al a : •:• 0 L - p i gr: t* '■ : i ': were 1.87 + - 1 . -t 4 and . : : + - 1.72 resp e o t i vol y . 
t.jther!Li: , in • : >• : t: t a d y the v niati : r, :f l n f : rma t .1 out cm c: e : o i rog 
system, the spectral .sens :t iv i t i es tor 1 degree, 2 0 2-ms test flash on a 
wh :. t e ;o -i o .-Mr r onn d we r e me a ■: u r e d . U s i n g t h e h yp : t h e s i s t n a t the s p e :: t. r a 1 
o^oitruOj- i e pv. . ; p. r 1 1 ona 1 : :. o the difference o> f L- and M-ooone spectral 
,:erMitMMt.y il, ( . a.m:: da j - > ' M (lamrola)), the k' values v/e re ortained. The 

' values for tn- o.byvo, with SerlvJ and Al a 1 : 7 L-pagment v/e re 
1 . ? 8 4- - 2 . ;< r, and 1 . 4 f + - 1' . 07 r espe ot :ve : y . As a reoult, it was oug^e.it.ed that 
tnere a re individual variitnos in ro th the L ' M tone ratio am tne oolor 
opponent system ... 2' -on genital red- green color vi m : n deficiencies. We 
otudoea the s t ru-; tu t e of the gene arrays of the 

>; - 1 1 n k e d 2 - a n d II pa gme r. t j e n e s a n i : n ve s t o :r a t e d t. h e rel a t i o n s h l p> h e t. we e n 

e ri : t y p e n d p 4i e no> t \ t e i n 2 1 -7 a pane s ma 1 e s o ■: mp» r i s i n g 4 p r o t a n o p> i a , 6 
p rot .an: ma 1 .y , 7 d-.- it-o r an op' l a ^tm! 4 deu t e r an : ma 1 y . Ail of the pi ot an 
•; '.2; " -:- Mo nhd 5' h-M fusi:n gene with v/ith:ut the M gene. All of the 
d e u t. a n s u h ■ ; e c t s ha d a n o rma 1 L gene \ : l t h / w i t n ■: u t 2 1 M - L f u s ion gene. 
Cenotype agreed with pnenotype in 8 : f 17 t:r:tan suhyects and 10 of 1.1 
deutan .viifeots. Tv/o of: them were diagnosed a. : at'normal trichromatism in 
spite ; t having vnly : n gen- r '. line o: them v/a.- : diagnosed as di ch r oma t. o sm 
:..n spit e of .having t v: : genes tnat en ode i o pe ;-t r ^ l.ly di f f e rent pdgments. 
A o a r e a u it, it wa s f e It t h a t t. n e d i a gn o s i s o f d i :: h oma o y and ab n o rma i 
t ri oh.:. : maty v/itn an anomaloscope nas limitations. 
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AB We determined the genotypes of the X - oh r om o some- 2 in ke d red /'green color 

vision genes by a novel P 2R / 33 Z P-to a s e d method and assessed expression by 
mP HA a n a 1 y s l s in ret i n a e of 51 un s e I e c t. e d c a s t mo r t em e ye speci me n s f r om 
Caucasian males of unonown oolor vision status. All individuals had a 



s : : . A • red long- wave J^gm.erA gene and sue sr more A 

;ir^fr. ' mi ddl e- wa ve : pifBfnt. gene;:. Four males had 5 ' greWFred V hybrid 
aenes i is addit. xi to normal red and green pigment, genes. These findings 
ire • . : . : •.. * - - ; . * with earlier studies cn human vis jal pigment ^-ne structure 
using osutnern blotting and witn a resent study asmg pulsed- f leld 

1 1 - : ; t :. s }. . h : r e s i s . Y. e interpret rlaims s f mu s h larger n umb e r s at red, green 
and green- red hybrrd genes to he technical artifacts. The ratio 
of expressed red As green pigment retinal inPMA Varied widely -1-10 with a 
n i ode c £ 4 ) a n d v/a n c t correlate d w 1 1 h that of red t : g r e e n ::■ i gme ri t genes. 
In one individual v/i.lh a green -red hybrid gene m addition ts rssrmal ted 
and green pigment: aenes, tne mrmal red pigment gene ana the hyrnd gene 
were botu exprec : ed, but the nsrmal green gene was nst. This person 
presumably h.id d-i.r.ei arcmalous color genes. Tnese t.ws individuals 
x. r -sumub I y h.;d .normal is lor visisn. V. T e intern ret the failure t. c express 
their visim. Two with green-red nybrid genes exrre.^ led she ncrmal red and 
green pigment gene-, kt.t nst cue nykrid gene.:. These tv;: individuals 
presumably h.-.d ris. rival cs As r vis is n. We interpret the failure the express 
their green- red hyrrid genes t: he caused by their 1: cat ion at a more 
distal position in she 'usua 1 pigment gene array. 
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AB <: 1 1 gonu s l.e :<t t :ie prsbes immsr ill zed sn s A. i a suprsrts are fin dm g 

l is : re ;isin g 1 y w i :ie sf r ea a apr 1 i s a 1 1 sr: m genetis anal. Ts address tne 
f undameritu 1 kirietii- ana therms dn . aspests sf these systems, we have 
l n ves t i g A. ed duplex format i:n tetweet a 00 base : 1 1 g :. nu s le d t l.de ansi 240 
p r jbe segoenses laruiru frsm 10 to OA oases in length sn an Affymetrix 
Gene Chip array. I Is; It. i j le ki.net is :: omp : isen t s are :bsd. 

is the i.;Ae:i vs . and :;i sues, hinetiss sf each, prabe sequence. The 

i nu :s sit un-u: v sips .v-rit in tne ass- ass. data i similar to p red s s t ed 
.: i n . krnotiss, tout slswer components are :bi i. -as well. A distribution 
: f diss ton. rate siusts. differing y as mesh as two srders sf magnitude 
I:- obvd. fir a giv-n p r- 'be sequence. Equrl. melt :nves like-wi-e show 
pvA t i s :mp : sen t : r.;ss i i : , ana melting temp 5. are sous l s ten 1 1 y Osver than 
thase sf ss r resp : n d in a s s 1 n . phase spe:n:-s. The effects sf p>rane length 
net e r s genei t y , p r sAs surfsse a., and mass transport artifacts sn 
the :;sh sata will be dissussed. 
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AB Ex ammat i sn r;y direct ECdA ^equense analysi: sf the OA linked visual pigment 
genes m 0^ males with normal valor visim reveals that almost half have 
tv/i sr more, different clones enuding a 1 sns-v/aveOengtn-sensi tive ccne 
psament. This is counter to the csnventisnal tnesry prsposed frsm results 
sf Sinthern syb r id :. sat. i an tudi.es that there is a single long-wave pigment 
gene per CAsnr omcs ore. Partner, the sequences and consideration c f the 
strusture sf the OAlmked pigment gene array suggest 

that the majority sf the observers fas many as 20 3 ) have hybrid osr 
fusisro genes like those that have been proposed to underlie color 



anomaly- In some ob^jerAs the lcng-wave hybrid genes cAdin a 
substantial amount of Widle~v/ave sequenre, e.g. five jWrvers have 
hyrrid Long-wave series that :cnt.ii:i mi - id L e - w ave sequences that include 
e;-:::n 4. Three of those five nave the nybrisl as their only long-wave gene, 
and thin nave no other gene that could potentially enetde a long-wave 
n j 'j.M-.eiit . In these £'J:iect3, it .is the hybrid gene that, predates their 
normal I c n -j ■■ wa ve .1 en g t h- a; en s 1 1 .1 ve c me pigment. The man f req jen:y of 
hyi. rid gmm ma:. mates that tney are normal variant forms of the lcng-wav< 
gene. . ' n * r my to wi.nt rs 0 oinmon 1 y believed, the intr- do:t l m ami th^ 
e:-:r r ess 1. on of hybrid genes is not otfo: lent to :au -je : •:• 1 •: r visLor. 
defect s . 
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': r.e re.l :it i noorn ;:em<eeri t r. e noi-o: ula r 5 t rv : t v re of the X - 1 i oked red and 
green visual pigment genes and c do r-viiior. pher. 0 1 yr e as asoertamed by 
anomaloscopy was stvdieoi in 61 col ■: r -defective maLes. The great 
mapority id. red-green defects '.cere as so>ciat.ed with either the 'deletion of 
r he green-pigment gene or the f ovm a 1 1 : n : f r ' rea.-gre-on hybrid gene-s or 
areen-red hvf t : a 7er.es. A rapo: PGP - b a sed method all owes; detection of 
hykrid genes, mclucring those undetectable 1: y Southern blot analysis, as 
,r ell a.= mve t : • : 1 : oa I 1 z a 1 1. o:: -of t he fusion rcints in hybrid genes. 
Pro " an col : r - v 1 s 1. : n defects aopoirea a Lw ay = as s 0 1 1 ate:; wi t h reemgreen 
n /; r : 0 gene-. Terriers :f ; .1 :o.fio r eo - :: reen r.yrr.10; comes with fusion in 
morons 1-4 we t: e p r : t .an : -pes . hiwever, harriers of hyltioi genes with 
red- green fusions in introon.E 0, A :r -i m the preserve of additional 
hernial green genes mam f es t eel as e i the r p rot a r: opes or p r ot an am a Lous 
trichromats, with the majority being j: r 0 r a n : ma 1 c us . Oeut an defects were 
.1 ss 0 0 1 a t. e d with g r een-r 1 gmen t gene deletims, with :' g reen- red hybrid 
rer.es, or, rarely, vi.tr. 5' green- red hybrid gene.:-. Lomrlete g reer.-pi gment 
:ene de loti :o.= or green- red forsims in intrm 1 were usually associated 
vnth do iter aroro a, although we. unexpeo'te dl y 1 : m-d three oarriers of a 
0 male red-go 1 grnent gene wi t hzut any g r een - p 1 gmen t genes to be 
deute ranoima 1 ous t r 1 :;hr : ma t.s . Al 1 but one :f the :tner deut e 1 an oma 1 ous 

ur : e c t. e; had green - red hyiorioi ge-nes with mtr:n 1, i , :, or 4 f-usims, as 
well ai se'/er~aL normal g reen- }:d gmen t genes. The me exception ha^ a 
grossly noritial gene array, p resvmai: ly with a m-:>re 

s ul tie mu t. a 1 1 : ra . .Am i no a 0 1 d difference.? in e :■: o n 'i 1 a r g e 1 y de t e rmi n -i- 

\.'h-E tner a nyrv : d gene v/ ill loe more redlike :r more greenlioe m rhenotyre. 
" ' v : ; . • d : .: : r- r a n 0 1 - o' as to severity ' i 1 :oo r : ma :: y or t r 1 oh r ona : y remain 

. neoip. I a me a rv. t: may arise ;:s-:a v^ :f variability of e:>:c res s i on , 
r 00 t re cent 0 ra 1 varmtim, or notn. When phenutypic oAir-vrsion defects 
■o-a 3t, t n-"' riinoi of: defect irrotan ■: r aeut. an) can joe rredimed cy molev:ular 
analysis. Foci- green hynnd gene.- are protoaioly alv/ays as =; Delated v/it.h 
: rotan color -v: s 1 on de f e cts , wh 1 1 e tne presence :. t or een -red hybrid genes 
may not always manifest p hen : t yt: 1 oa 1 1 y with- c : 1 0 r -vi s i on defects. Four 
mbiecto v:h 0 were ftund to have c ' green-red hytuid oer.es in aoidition to 
normal red- and g reen -p i. gmen t genes had normal color visio>n as determined 
:y anomaloscopy. These v/ere drsoovered among a group of 123 

Avcasian males, who had seer, recruited as v:T..ateers far a 'vision .study. 
Vte nypothe.fu.ze that green-red hynrid genes in a more distal position 

'f a gene array that includes one or more .normal green 

renes may not be expressed sufficiently to measurably affect color vision. 
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AB VO- u.-vui Pout hern PT-t hyl rid: :atio:i to study X :hr ■: mos erne- L in ked color 

0.0: :. genes encoding the af -v p r c t e .:. ns c f red and green visual pigments in 

1 ;4 '..I'^Ce' to: d Caui: i: .iidn men. One Munated and thirteen individual:;; 1 'i A . i ) 
.-j , , d a normal arrangement of rheir o,Tor vioion pigment genes . All had one 
ted figment dene; the numi.er o> f cjro-n pigment gene.: ranged from one to 
five with a mode cf two. The rrequency of nolecilar genotypes indicative 
or normal odor vi-icoi {>■■].■' ■ was .-. 1 gn 1 tie an 1 1 y lower than had been 

T served m p rev rout; ;V.u(;ie ■ o f voter '/is ion p hen o types • Color- v.i. si on 

: . : . : :■, can. 1 e doe to del '-t .0 no of rea :r Keen pigment genes or due to 

A mat ion ci nvb rid ger.e.-. onpri.: 1:1.1 rortirns of both red and green 

p : arnent gene.: Odath^ns, 0., 3 : rot j :o .o;u , T. P., Ed:;y, P. 1 . , Show;-;, T. B . , 

I:., I. Hogne.:.e, to 3. ( .1 0 : 3 0 nonce IT, 31: -21;- . Cha ra ote r 1 0 ti c 

anomalous patterns were .-en :n It .11.2 ) individuals: 7 (3.2 1 

ao pattern.: oharaoto.: oot: 0 :t deut e rano rna Ty (mild defect in green color 

perception), 2 T.2 1 had p^'oorivo -:i tor a o- ter 1 e 1 1 c of dooitoranopia ;oevere 

defect in are en color ]:e.r.:e[ T :n y ., n;; 3 (0. : . h.id prolan patterns 'the 

r---d perception defeat.,:; p r 0 1 ^n oma A/ and pdcArvpia annot he cu f ferentiat ed 

1: v com rent no Aohar method.- Previous. y unoesoribea hyk rid gene patterns 

: : no: : 0 1 inc cf both ureer. and red p> :. iment gene fragments in addition to 

:-. :■ rrm-: 1 red and green gene.: were or- s- r ved m another- <: individuals ( 4 . 5 • > . 

3:Ty 2 of these patv.ernn we;- 00: ns ooie red ao oieut-^ ran oma 1 ■: us . Thus, DMA 

Tt sting detected anomalous -.ol:r vision pigment genes at a 

higher frequency th.-n ex} >o : t.—d from rr.emtypoo 0 0 .. 0 r oti s 1 : n te-ts. Some 

oTor vision gene arrays a.:,v ooatel v/itn hybrid genes 

are 1 ike 1 y t. : medi a te no rma i :: :■ I 0 r t'i s; 1 on . 
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AB The nioleoOar natute of three a 1 iterant t.ypv;.o -of X -linked c olo r - v 1 s 1 on 
oe foots, poo t an omal y , deute- r arrorrkT y , and pr:tanx:a, in a Large 
: - a e n e r a 1 1 0 r . f a m 1 1 y va 0; de t e rrn 1 n e ol . In the trot a n 0 ma J 0 u s a n d p r ■:■ t a ri o p 1 c 
males the normal red pigment gene was reflate:! by a 3' redT' green fusion 
:ie lie . Tne pi :T 3 nona 1 vis male h a :i piD re re a f 1. tmen* DMA 1:1 his fas ion gene 
t:oan did t.he m: re severely affected p r 0 1 n n : 1 1 :: individual. The 
A-oter antrioO ti: lndou. dual hid f 0 1 r rreen pi. gmerT geries an<d 5' green-3' 
1 od f otitn gene. 'Zrv- 0 reohtt - :•: * :t ; those of Nathans et. aL., who 
o:opooed tnat. :ti 0 0; t r- d-d rreen 0 ol 0 r - is 1 on detects a rise as a res u 1 1 of 
unequal 0 r os s -0 ve r between the reol and green pigment genes. The various 
data suggest that iCderenteo in severity of color- vis ion defects 
associated wi. t n fusion genes are caused by :li f:£e: ences 1 n crossover sites 
b e t we e n t h e 1 ' e ti and d e r e n p> 1 gme n t genes. C u r v e n 1 1 y u s e d m 0 L e c u 1 -a r 
methodology is not: s .1 ft 1. c l en 1 1 y sens, tree to define t.he so fusion points 
a 0 c u r a t e 1 y , and t h e s p e c 1 f 1 c 0 0 lor - ■ r 1 s 1 0 n de t:e: f wi t. h 1 n the de u t a n :> r 
otctan Ao:s cannot, be pre dieted. The DMA pat. t. ems for to 1 0 r-v L 1 on genes 
of : • : A. •• :.e* ertzrc T : : nave not. p r et r i oasol y neen descri;oed. Patterns cf 
ne ter o t vg 0 te s :nao n.t no do c 1 1 n g 1 0 c n T 1. e from those of .normals. H:wec T er, a 
definite aosognment :of t.he various ttL : 1: pigment gene 
arrays could be carried oat oy family study. Two compound 
he te ro zyg o tes for o.Otr-visitn defects 'who tested as noroiai by 
anomaloscopy were found to carry acnorrnal fusion genes. To 

addition, a normal reoi pigment gene was present run one chromosome and at 
least one normal green pigment gene anas present on the other. Thus, the 
presence of normal green and red p; cement genes insured normal color 
n . The presence cf fusion genes did not grossly influence color 



pt-r sept i in these mAiduais. A third compound heterocyclic had 

• : ; . ■■ ■ i 1 ' imi :v: s i tv rS^vellcw in one yet only. 
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Li 3 r ray -mediated gene ex: ::e-;sion profiling of 

an M • n g ; PichrtiDrd, Craig; Blattner, Frederick R. ; 
ni ; EaRoEsa, Robert A. - I ) 

r:h and Development, Bi:chemioal Science and Engineering, 
c:n, Du?:nt 0 .mt my, Wilmington, DE , lc330-017 3: 
as a . dim ont . zz m USA 

o:logy, (January, 2 001) ml. 133, No. 1, pp. 540-550. 
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4 , . •• Es che ri zh ia coli open reading 
gh density on glass slides. To explo 
lat i. dc fr:>:n E. mil cells, cE'NA piod 
i n ' c r po rat i o n , DNA DNA 
it at ion have been established. A bn 
anocide (I PTC) treatment elevated la 
nt an out 3 j -fold; in contrast, most 
anged. Disc met RNA expression patte 
exponential and transitional phases 
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ative abundance of each transcript w 
n of a gens mi c DNA- derived, 
a correction factor. 
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L,.- ;;dd:e;p _ cf i:- bicdis c 'Pypight ^ooi bidsis 

AD i ' < : ' : 1^ : h' B:: r 'S I 0 
DM PP.EYl999cU441': 3c- 

TI i':n:zing rad.:aMon and qer.etic n?k: X. The potential "disease phenctypes" 
raaiat 1 on induced gene" ic da ma ae in humans: Perspeot ives from human 
rw ; b.-oul a r i : . '. .. .; y and radiation genetics. 
AU :-_\ i n 1. a r a n a r , i y < i n < i n , V . ' 1 ) 

CS ..) Department :f P'adiativn Ometj :s and Chemical Mutagenesis, Sylvius 
D^bc rat or ics , M ;o , Leiden Uni\'e r s i t. y Medical Centre, Via s senaa r seweg 72, 
1 ■:>" ■ AD, Lt-ideri Met.herlan-;:, 

CO Dice:::!. R ( 'S>-ai h, (Aug. . ., CcD DA 1 . 4, D Ns . 1, pp. 1 1 -A 

DT — :.r-ra : Pe'.n-v; 
CD Rii::.. ish 

AB Est mates < C: g^neti c risks of nadi it.j on exposure of humans are 

cracii tiona Al.y expressed a expected .increases on the frequencies of 
genetic di. e.i-e- : s ingle -gene, chr oroo .r : oma 1 and multifactorial) 
c-.:.: and a! o r e ~hcot> of :.-*..;r.i i y - : o : o. r o : n .: ones in tne j)opiDa:.i.on. An 
important assumpti on in e:-:{ ; ress irig roses :.n this manner is that gonadal 
raaiation exposures can cause an increase in the frequency of mutations 
and that this would result in an increase .in the f requen :y of genetic 
rlic-ase- under study. However, despite compelling e'tiden ::e for 
ruo;.: at: : n cndioed ::iita + :i r.ii m expo r invent hi systems, no increase: in the 
frequencies of :renoti: diseases o f ooiooorn ;r other adverse effects (i.e., 
tow-e which ire ri :0: formally ttassified as; gen-rtic diseases), ha"e been 
cooo.d in human stuaies irvv Loving parents v;h : have sustained radiation 
exp sures. The Known differences between spontaneous matat.ions that: 
underlie naturally-occurring single-gene diseases and 

r a :1: at o on- 1:1 du :ed nutations studied m experimental systems now permit us 
to :;dai:- = s resoivo tnese issues t: some extent. Tne fact toiat 

:.;tO):::a:roiu: M.Co-itions ;aroong which are pom: m .tat ions and DNA 
delation.: fonerally reAri:ted to the gene) originate through a 
numl er of different: mechanisms and that tne latter are intimately related 
to * he DNA > r g an o z := t i on of the genes, are n:w 

v;-:; Da: :orr:-:r:e.l. F .... .:: t n or, opontaoe cr: mutation.:. mcDi:le those th it sause 
Lea:-: tor o; jn loco of function <s well :;.: o ; . n of f mot. ion of 
genes. loo :vitrast, mo. -it r a dt a t i oil ■- 1 :i :;u oed matc:i:no studied m 
experimental systems (although l dent i fie d through the phenotypes cf tne 
marker genes: are p reolomi mint 1 y mulooigene delet Lots which cause 
loss of fun ot ion; the re:r r er ability of an i ndu :ed ieletion in a livebirth 
seems dependent :n whether the gene and the genomic region in 
whom it io located oan tolerate he t e r o z yg : si t y for the ieLetion and yet 
:>e :omp:itime with ooiarility. In retrospect, tne sumessful mutation test 
svstems 'su:n as the mouse specif: : i:ois test used on radiation studies 
hmo involved genes wnich are non-essential for: survival and are 
a Do located m genomi : regions, likewise ri on - es sen t i a 1 for survival. In 
contrast, most of the Dun. an genes at which mouced mat at ions 
have been looked for, o;o not seem to have tnese attrirmtes. The ..nference 
the: e f o re i =; that tne la.i wire t o tod indu oed germlme mutations m humans 
is not due t :: the resistance of human genes to induced mutations 
hit uue to the structural and functional constraints associated with their 
rec : ve r abi 1 it y in liver: it ths. Since the risk of inducible genetic diseases 
m hmians ic estimated us m g rates of "recovered" mutations in mice, there 
oo . need to in trod ice appropriate correction factors 

to : ridge the pap; between these rates and the rates at which mutations 
:au:-ing dise as es are p : t en 1 1 a 1 L y teco^erabde m humans. Since the whole 
3 en .'rue is the "target" f:r ra d i a 1 1 o n - o ndu oed genetic damage, the failure 
to find increases in tne fregiencies of specific single-gene 
diseases cf sonetaL concern does not imply that there are no genetic 
risio of radiation expos., res: the problem, lies m delineating the 
:wte:oc topes ot recoverable genetic damage that are recognizable in 
livebiLths. Data from studies of na t iral _ y- -occur rm g mic rodeiet i on 
syndromes m humans and t.nose from mouse radiation studies are instructive 
m this regard. They i l ) support the view that growth retardation, mental 
retardation and multisystem developmental abnormalities are likely tc be 



radiation- induced gene|^^ damage than mutations in a ft 
genes and iui u:icler,-;c™ *:he need tc expand the focus ^risk 
estimation from known genetic diseases (as has been the case thus far; to 
locAude these induce:.! adverse development. al effects although most of these 
ar-=r not A; : v ; A y o 1 s i f .:. e d as "genetic diseases". In absolute terms, 

, tht- ; re: o: dd'oc: deve L opine :i t. al effects fas extrapolated from 
m. da' d i: still sma... L and can be reconciled with the lac*: cf 

de:r;ciist rabh- .nae^.c? : n o wa r i p, r egnauc y outcomes in human . ' u i : 

(on vera the : • .tab : nut: : n o ■ : a 1 1 1 1 ; on coses and s.-iinpl e o ! o- s . Note "hat 
most of then- <idveno- deo*e 1 cpmenAa 1 effeocs are here assumed tc he related 
too t e<: ove t al) 1 debet :.ons : : other gross cdaanges : nduood in the gen orne and 
are predicted to she.;, by -and barge, autosomal dominant patterns of 
inheritance; their genetic basis, therefore, is tot tne same as that cf 
many t.v u : a. A • • a: : : n g congenital a bra: nnali ii-e which are interpreted as 
bein j i out c i c ao to r l .a. .b in orvgin. 

ia aaswe? i of A Bfct:.: o:opymght ova sioins 

AN 1-98::- 3 Bblbb; 
DN PREVrE'-'iBOOOOOh !. J 

TI Preservation of iolcovl and tissue samples for s t all e- ca rb on and 

star.; le-oii t r o A'n isotope analysis. 
AU Hobson, Kei'h A. fl ; Gibhs, H. Lisle; Glsutney, Mark L. 

C3 (1) Oaiiadiaii A a 1 :A Ac- Sent, 1 c Perimeter Road, Saskatoon, SK 37N 0X4 
Canada 

SO Canadian Journal, of Z«::l:;:y, Coot., 19A7) V:b. ^ : , do. 1 0 , pp.. 1701-1723. 

DT Ai 1 1 tie 
LA Engl L sn 
3L Engl .oh; 5'rer.ch 

AB Reseircners engage:; :n :v:ieot:ng animal material for stable- oarbot and 
•c. d . - u : ~ r :-vt r.E0*::pe icalysrs are frequently faced with the need to 
pc • • < • : • • • • t i : sues pr: :t t : transportation to tne laboratory. In many cases, 
t reez l.ng is not pooou be in the field, so v/e Lnves 1 1 gate d the p jter.tial of 
.several t. e ohn igtieo lor preserving tissaos f A r this purpose. Ke aloe 
LnooLuded p reso roca tu .a \ techniques used f:r DNA analyses m order 
to evaluate how they night alter deltalAC and deltaltX values in tissues 
ami, ultimately, whether arohived DNA samples :oulod be used for 
o nab Le - l o : t :ip assay. Tissues included rboocl and pe-- 1. oral musole 
: t. on gu a r L courr.it o o t. .; r n b>: japonioa) and b b : o :1 from oneep> (Ovio aries) . 
P i ese i:v t t i on '-.edo.i roes f : r bl o:d m:l. iae :i £ reeze- drying ( oonti di , drying 
or. pre : :cn): us ted g 1 as .- - f d b r e filter paper, and coercing in 70 ethanol, bO 
baffereo formalin, Ar I lysis buffer, and jueen ' s lysis buffer. After z 
weeks, tne ueo of both lysis buffers anoi frrmalon resulted in significant 
depletion of 1. 3C and . jN in b 1 c : d . Values for samples dried on glass- fibre 
filter paper or stored in 70: ethanol did not differ significantly from 
"hose for the ::nt.r n . Ma.: tie tissue was 1 reeze- dr red {control) or stored 
nu " i ■ etr.anol, JO : a f f e ! e d formalin, or DM3 0 solution. Both the DMS 0 and 
A.: malm treatments resulted in significant, depletion of 1 3C arid ION 
ctrarvl on:, tne :.crd. Only tne 70 ethamb treatment did not result 
in cnangef to eit.no r :s :t. :pe ratio in muscle. Where freezing is not 
possible, we rec orririen d that rd o c d samples he cried or stored in 1 0 
etnano^. au r: study p : :.>\ r i d--s <in estimate of is ot opi c correction 
factors that may be up 1 : d to tissues archived for DNA 
analysis :r stored i:v formalin. 

be .AJSV;SR 4 OF io BiO.cro 00PYEAOHT 2001 BIOAAS 
AN 1 0 7^18 BT0S13 
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TI Vnparison of plasma viras loads among individuals infected with hepatitis 
Z virus AHA'} genotypes 1, 2, and 3 by Qu-ntiplex H3V PTJA assay 
versions 1 and 2, Rocne tlonit'cr assay, and an m-house limiting 
di Out i on me t h o d . 

AU Hawkins, A.; Oavi els cri , F . ; Sirvmcnds, P. A. 

C3 AO' Lep. Medical Microbiol., Univ. Edinburgh, Teviot Place, Edinburgh EH 8 
9A.G tJK 

30 Correal of tlonical Microbiology, '100^: 'VI. 35, Ho. 1, pp. 187-192. 



AB' The a ; r a -y of differ^ methods for the quantitation jg^hepa 1 1 1 1 s C 

• - i r u s in plasma was me^Prred with samples frcm mdividu^J infected with 
different genotypes and by using RMA transcripts cf predetermined 
cicvnt lavicn.: . Highly repr oduc ible results were or served upon repeat 
testing or samples by bco.h :he original version of tne Chiron branched- 
DNA the A assay AvcC :\ \ <-x PI LA assay; 

b: r. T A ■ i 1 and the .at oaC i y ava latl- version ';uan:ipex HCV ? Id A 2.-, 
assay; bMIA 2 . A J o - it-: cor. anility wa.: o .-moo m "he ?cche 
Monitor assay ( cor r el a 1 1 r n cc e f fi c i err. of 2Ao7, compared with 
A 5^42 and • . 4 tor the \ E>NA- i and bDHA-2 assays, respectively). 
Significant differences .: n the ef f iciency c i aete:t l : n il genot ypes 1, 2, 
and J , wort; observed fcr t lie r.DNA-1 and Ro one Monitor assays, 
whereas the bLTLA-2 assay arid nested P...: P. a* limiting u.i lotion 

were ahle to quantify gen- types w.ith equal sen.: 1 1 ivi : y . 3y quantifying R HA 
r i; n,cmpt: o: different Lie:;: typ:es , the crriir:r'itie: of the Re one Monitor 
assay to -oo o -o if to- type i: o t yp . ■ j ItaO; oipo w-- r - 

correction factors based upon these rose; * s ana those 

from quant it at ion of circulating viral RIJA se piemen i ic sampd.es from blood 

donors were used, the gen : t yp esp>ec l f l i differences m virus lead m 

samples from b L : c d doner;? were n: Ion jer 'lierved, consistent with 

pr evil us studies with coo reeled -/a lues frcm the hOMA-1 assay. 

To-so results suggest trot many :f the previcci studies evaluating the 

effect of aerotypo arc virus load :n the response tc interferon using 

me-h;u.= .: u : h i s - he F : :ne Monitor assay anc, o ther ccmp.et i t. i ve 

to:}* metocdi require re i tr e ipco t a t i_ n . D i f t e r vcice s in o f f lc i en cy of 

pont l tut ^ en :n:li re taken into arc tun: m future l nves 1 1 ga 1 1 r.s of the 

re.l a t i c nsh.i p: ret ween aenstype an:; virus load. 
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TI vi 1 .no mouitrriro of L nt : a :.:e 1 1 u 1 a r AT ? r: :; e :i T ration on Eschei l :hia coli 

: ■:- nrier: : a :. .. c ns . 

AU Li.-c, Canu-zd. R . ; 77aro, laniel I. C. ( L ) 

CS ( 1. ■ Dep. Cuertuca. Emu , Plassa chuset ts In? 1 , Cecrmol.., Cambridge, PLA 12139 

SO Bi ■ teshn a 1 : :iy an :i B : :erqi nee ring, ( 1 5 ? 6 ) to]. r - A Mi. 5, pp. o'4-372. 

PAdd: : ; a: - 5 <,. . 

r T A r mi : 1 - 
LA E n : .L loh 

AB A :• -c h :. wa c developed t: pr r;i:l:: a real- time measurement of intracellular 
adocosine : ' - tr lpii osoph ate (ATF) :;•• iiv-m. rat : : :u in growing F,s che ri :hia 
c:li. Trie bacteria t: be ricnitcred must first ;: e modified ty inserting the 
cBMA fir firefly Lucif erase expressed from a ns 1 1 tut. lve p remoter . Such a 
construct leads to c instant specific actic'ity if firefly lucif erase during 
b:*h the 1 a :f phaie and e:-q Dnential ^ruwtb. V;hen the l.ucif erase substrate, 
D- 1 i :.i f e r i n , is a-uued ti the medium, AT P within the cells is utilized m 
tne lu::ifei:ise-o;:c: alyze:; :ear.nn that pr-cluies liofht. The li :fht is 
carried frc^m the r l a re a 1 1 c r ts a oimpitei -raied detector by an optical 
fiber. The detecteu per C--11 1 i :pnt emissi:n Maries during exponential 
n :w:h. Ana Lysis :: f cyt.cplasm extract.:; sh. v/s tloat this variance is related 
to cnan:jes in the AT P concentration, which ranees from 1 tc t times tne 
literature value for K-M. Experimental analyses demonstrated that inner 
filter effects are not a significant factor affecting the use of this 
syctem. The method was t.e.-ted in a ben cut p ferment or at cell densities 
ab ove 13 ;t/L dry cell v/e: .int. A correction factor 

r = a ;e d on * he a c c aro. 1 a t. eci ! ignt data is ::.«:; 1 :u la ted and used m real time to 
o'ooA. f :: r cons ump t icr: A 1j:u ferin t r om t he culture broth by the light 
: r ; o : . a reaotioi-. 2o.ss.;Aced oxygem conc^ntoo 1. 1 ens must ce kept above 1.5 
of air saturation to ens ire constant li;hv oatpot, but no detectable 
m cease in oxygen demand is seen. The me 1 heel does not significantly 
affect: grewth or pi eduction rates. 
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TP t'ariauce to mean ratio, ? t ■ , for poisson processes on phyiogenetic trees. 



•laticnal Inst. Med. Res., Pidg^^/, Mill Hill 

3C Molecular Phylvgeriet.es and Evolution, ( --'9 4 ) Vol. : , 11. . 3, pp . 2 3 0 -21 9 . 

I S3' N : ... 11 j 5 - 7 9 . ) .■■ . 
DT Art icier 
LG E ; ■ o* 1 ~ \ 

AB The ra + io of expected variance to moan, Pit,, c; f nuiiiber of DNA 

ha.-e c:h:l S'u^cns Go cic -rep : i : y cequt-nces relaG-ci hy a Gstar" 
phu Gen-no ic w;oel. v ,.een as a me.^ru ::e of the adherence : f the sequences ' 
eve Gut . on : a Poisc.n process w.th a mo ^e hilar : 1 o • , ■ > o preciicted hy the 
"neutral Go • o ' " f nclecula: ev-lutLon under certain o- ndi t r on s . A number 
-f estimators of }• + have been r i cp : o •-• :i , all predicted to have mean 1 and 
di£ t. ributicno based or. the chi-2. I'anou- genes hav- previously 
been analyzed and found to. have -values of hit) far on -ncess of 1, calling 
into question .: nip: r t ah t aspects :f the neutral theory. In this paper, 1 
use Monte Oa rlo unui.viiot to s h .. w that th-v proviou-ly ugges tea means and 
; : • - : . ; . v.. .. c . if ■■ st ..m ;>t o r o cf ? *: - u r •■• hiuhly riior.ura'e. The analysis is 
, cop lied to: soar p.uylo'/enie i a no; *. c general phy 1 : genet i o trees, and 
well -Known gene .Eequenoes -ire reataiy:ed. For star phytogenies 
the results show that. Kimura's estimators "The Neutral Theory cf 
Molecular Et'olut l on , " Cambridge Gmoo E'ress, Cambridge, 1 5 3 3 ) are 
unsatisfactory Go - .statistical testing if Pit), rut confirm the accuracy 

0 f Bulmer's correction factor (Genetics 12 : 3 1 c" - >: bt , 

13?9o For all three n:nstar phy." c genres studied, attained values of all 
* hree e h t ima t o rs " f P. t % . , al th ou-.rh l-:oer than 1 , are within their true 
onfider.ee umt: uo-.i-r s i nip I. e P s s :>n process mods. This -hows that 
; . .- . • • ; n • e£h:c:t:: -■: : • • • : o o b 1 - for h . ::. estimut-s 1 R ( t ) , restoring 

.vonie limited confidence in the molecular olc:k and onov/mj that the 
in tirction between ..:oeace mil mo 1 e oular d : o: '-; ef t- cts is vital . However, 
these results also nidi eate t rod p •: t .• may be a p: : r statistic for 
■italysonor the aovorucy of Poisscn process models and t.h-.: molecular clock 
■od th.it foots bared on the wh:do livelihood funvtion a re more suitable. 

L6 A3J377E?. " OP Go BGISIS "10 FY R I UHT 1 ) " L B CGI G: 
All !. V - a : 1 GG '.' : 3 d: S 1 3 
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TI Croymatio assay let quun t i f ica t :i er; of deo oiynuo: 1 e es i de 
t ripnooph a t.es m r.uman cells e:-:pes e d t: j nt i re t. r o v l r a 1 
: ' , 3' -dieleoMyhU'Oloesides. 
AU daa, Wen-Yi (1 : ; 'dm.-;, davLd do Plitooyj, Hiroaoi 

CS -1) Exp. Retroovrel. Se ct . , Medicine Prance, Nat L . dancer Inst., Build. 

1.0, Room oA.ld, RethesoU, Mb 20CC: USA 
30 Analytical P. ; o on em: •; 1 i y, ' ' : : . i^G two i , r: p . 1^-122. 

1 3oN : ■") 0 d 3 - 2 697 . 
DT Article 

LA llngli s h 

AB juanti f i :: at. :>n of a ntreed. balar 2 ' - tie : xyitu . 1 e o o i de- L : ' t r rp n ospnates ( dHTPs > 
s of omportanC'O :.n studies of an t e re t r ov i r al 2 ' , 1- ' - di decvoynueleos i de 
inalcofs (ddld.o) .and a nrgnly oeno Ltove enzymatic assay for dMTPs 
:oas frequently : eon u.ced f:r tn.i.s purr eec Hov/evero the susceptibility of 
the assay t. c interference r r cm too corresponding oiurstrate 
co G : \ ■ , ddMPPs, is ooiG undefined. Ide-a..y, DNA polymer ases 
used l:i the assay should meet at Least t w : criteria: ( i ■ hi ;h 
fidelity to the t emp late e 'en m t. h e p r e s e r; :.: e o f d di IT P s and ( i i ) low 
iffmrty for ddMTPs. I J one e f the currently used e>; onus lease - free Klencw 
i n d 3 e qu en a s e e n oo ynie s me t loth c ritena. H j v;e ve r , 3 e qu e na s e had higher 
fidelity to tne template than did th- rM-nov; enzyme in the presence cf 
p y r i m i di n e - d dMT P s , and its r e a c tn n f o 1 L owe d first; r de r kineti c s . W e 
have, therefore relying primarily on decp.enase, designed a dldTP 
proportional reduction assay to correct the ddN-ind.ced 
deviation in the enzymatic assay. With the use of n qh - f i del 1 1 y 
exonucleasef ree DNA colymerase and tne apoLicatien of 
correction factors, we now can acourately quantify dMTPs 

wi t h a mi n i rr. urn detection limit as low as d . 1 pmc 1 , uoi:n as few as 1 to me s 
10-4 peripheral blood mononuclear cells. The method described should be 
useful m the study and development of ant i ret rcvirai ddNs . 

If A213GPR - CF 15 31C313 CCGGR1GHT 2 Go \_ B13SI3 



T Z ' F .1 a c r e s - en-e 1 i f e 1 1 me ■ V' s 1 3 o f DNA intercalated e t h l \ 

: ; : o ::. i si <r an a quench i n q b y free dye. 
Ac' Heller, Kerens P.; Greenstcck, Clive L. (1; 

its ;]■ Fadiation Bid. Branch, AECL Res., Chalk Piver, ON KOJ 1 TO Canada 
30 Biophysical Chenust ry, (1—4; Vol. 50, N- . -h r : . 3od3d. 
IT Article 
LA Engl, i oh 

AE The f lucrecence chaiacteri sties of ethidium bromide fEr) ccmplexed to 
calf tli, -ma- DNA have been examined using £lu jre; : cen:e lifetime 
analysis f : a range -f DNA (effective n:cle jtine concentration) 
to Eh mo: la i ration V n'rod of both temperature an "J l on concentration is 
necessary for r ep rc dw o:.b le analyses. Eb ecmpLex-d to double stranded 
DNA has a rn.-j x.irr.um f lv res cence Lifetime of d no-, ana is easily 
distinguishable dem . f lucres sen :e lifetime value :f l.d ns 
corresponding to unbound V.l . In a soojoo r: d mlE * n /::... • DNA 
soasa mmg -xco is r~ b .; .: eg : r 1 r i ' or. i: r-sisn-a, ana tnis 

corresponds to one Eh ncleoode to r every fde r.acle : 1 1 de s . Wit h increasing 
amounts o: unbound E; , the tlson-sense iif-tims of the DNA - Eb 
:ciipi.es ass :eaos: sits a ossnco mi *: a n t drca m the steady state fluorescence 
intensity, without a change in the amount n Eb bound to DNA. It 
is concluded that unbound Eh, acting via a ']uenohLiu mechanism, shortens 
the flucres sense ldod rme of bound Els and consequently decreases the 
overall f lu : re.= sen ce intensity. This means "hat a different af preach is 
necessary: *. ime - re • o 1 "ed fdoresoence sr - r t r : so opy airestly distinguishes 
roetween a dec re ase .1 n fluorescence listen.- l ty due to quen :hin g by an excess 
o: \:A : .. ,n d Eb f room th-ot due t: a decrease in Eb binding to d cuble-stranded 
DNA. These stuoaes s ., .rgest. that techniques which measare total 
ss-eadv stat-j f d : re.: con ce intensity of k ^und El: in order t: infer- relative 
aniunts cf dour 1 e - s t tan ded DNA must be interpreted with sautioio. 
F" r such assays to be valid it is essential that no unbound Eb 
b- present; otherwise- a variable correction factor is 
isvruirecl to account dr unbound Eb' . 
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TI Ppt imum • :s i : t ; n for the assay d c--,r:h = : F.NA: o:npa ra t i.ve 

: vatent and effect : 1 hype rt ens i : n . 
AV _ wd p dh . r i 1 ; d.:hard : on, Peter A 1); Preedy, Victor R . 
CS ( 1 ) Pep. Vardiol., dovj ' s Cod. Con. lied., hen 1 i s t ry, Bessemer Rd . , London 
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LA Eiidish 

AB An invest i :j at i on w a s ma de int : techni rues for tne r ■ at ine measurement of 
oardiac ribonucleic acid 'PNA). Conditions v;ere defined for the 
■det.ermi nat i • n of rat o r entricular F.NA, cased on uv ab s o rp t i on 
s fo e c t r of hot. me t. r y . op t i mum F.N A n y d r o 1 y sis occurred d 0 d m ol./ liter alkali 
at l": ie:jte- C lour J a. Suitable correction factors 

t or uon~BNA material v;ere also iescrded and these qave similar: results to 
PNA as says- d by codrimetrio methods. It was :o:v:ludool that many of the 
m-Vriods to r e - r i c us L y reported may cause artif actual observations (in some 
oases appa r-nt negative amounts of F.N A ) . The technique wa s applied to the 
assay of F MA m various regions of the heart (i.e., left and right 
atrial and 1 he left and r i ad; ventricudr regions) o:i somparesi 'with 
noncardsac * issues i.e., skeletal mnoom.e, liver, r;one, intestine, and 
kidney). To- left ventricular PNA concentrations were comparable to the 
m;i:C: ventricle arid the interventricular septum, but. approximately half 
coat of atria. Caere were very Lottie differences between left and right, 
a a 1 resii vis . loifterences between atri il -nnd ventricular regions were 
redacea when data were expressed relative to DNA. Tne cardiac 
PNA content vu s snown to be comparable to s.-ieletal muscle and bone. 
Howe-oer, cardiac PNA concentrations were lower than those of kidney, 
liver, lung, and small intestine. Data were also expressed relative to 
DNA and showed t.nat cardiac P.NA./DNA ratios were higher 

than those of skeletal muscle and lower than those of bone, kidney, liver, 



lung, ana small inte.^,A. The assay procedure for cardigfc PNA 
was applied to inve5ti™ion,r in the hyper t rophied lef t^Pitricle induced 
be a:iti :v ::cn. ; , t r i'jt. l on . After 10 days the r.MA concentration (rng/g wet wt i 
ihd PNA v::,^:.'. :: : r : : increased by ^ ; and 43 , respectively. 
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AB A photometric- study of the different lymph: id cells comprised in the 
qern.i r.al :erc re was p e r f c rmec with a MFCU. Letiz phc t dieter on stored 
-dice: f r: ru reav:ive lymph nodes, the nuclear size being also measured 
'with a mio r :met ro,.o: -yepiere. Original correction factors 
were ir.tr: avoed in :rder t: homologate the measurements achieved. 
D l. f f e rent mean oo.Clueo were or tamed {p> ■: 0.0:) when :omparing the 
mo rpv.o met r 1 : and pli .: t ■: met r 1 o values of: each tell typ'e with the remaining 
ones . The small-.-.t nuclear size oorresp onded to 1 ympnocytes ( 4 . f,l mvrons) 
and the 1 .i r :e = t one was that : f Immunol: lasts. { :A 6 3 nucr :n.si . After 
arran ging tell nu ole l in a : o o r uarve with tnei r at: s : rpt Lin, they were found 
r r:e--r a oegvewe similar t: t h * t. of the cell maturation pattern 
i-o : :i >■ i toy LjotC- t: lino: . : . ::; Taylor. The values of nuolear extinction of 
small ^nd 1 a r ge centrocyte.: (1.3. and C.P3- are cne half that of the 
Lyinp n o oyt-o and ommoin : t las t .= (1.0; and • . f , resp-e ot ive 1 y I . These findings 
that 1 o.-oi us, :n II-E stained slioles, tc identical mte rpretati on of the 
morp h o • fun ot i : na 1 lymphcio modulation 1 1 ; ; .n that attained through tritiated 
tnvmi :; l ne studies. Thuo, dat h a oh i.eved by i: oth methods 3 1 1 ow u = tc assume 
that o 1 e at'e :i oe 1 1 = a re no the 0 phase and oontam amounts of DNA 
orr-LtK lo v.. e letween that of the 01 oells i 1 yrruohc cy tes ) and M phase oells 
■'latere ::e:o t r : t 1 h .ot s , i mrnun : t 1 as t o ! . 
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TP CORRECTION FACTORS B0OO THE D I PHEMY LAM I KB TEST FOP. 

DNA I h YEASTS . 
AU 3VBE>EN B E; KFICUS A. 

00 EBB. BOTANY GENETICS, UNIV. 0UEBPH, VJE0BH, ONT . N _ C 2771, CAN. 
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AB The uoprieny 1 amine assay for DNA oont.ent of yeast m 

uusat i L a ot o r y due to the p reserve of: a yeast component, which inhibits the 
:ol our i:eu:tion. The inhibitor is f :. unci in a wioie range of yeast sp»e::ies 
and na.o not. been ident.i f ie:i. The re 1 ati onsnipis h-etv;een t.he degree of 
: nr. :\ and oel 1 oonoent rVim, temperature an time of hydrolysis and 

ex -or : ic 1 1 on havoe \ >eer. desc r l bed . A formula for z or re ct i on of the inhibition 
lid,-; : i r - - - : i derived. 
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AB The nucleotide sequenc^f a 14-kilobase ( kb ) region ztgmke h urr.au .i,cta. 
urerfer e u ; I FN -.beta, ^^e late d DNA 1 o c u s o n c h r omc s cme^ 

; :j e r i o m i r DNA c 1 c n e . 1 a mb da . B 3 ■ w a 3 d e t e r i n l n e d and c a mp a r e d t. o 

that, of the I FN-, bet a. 1 gene ; y using the Sellers TT algorithm. 

This algorithm aligns segments o f 1 .sequence with similar .segments m a 

led ••• . A strategy was de' 'el ope a for aoceo.Eing the significance of 

similarities between DNA sequences based on a .scheme that 

recognizes pattern.; or runs of identities- v/i thin an alignment. Tiie pattern 
sc le ; . PI . ; thus obtained is an ent rop y- 1 1 ke measure. Numerically it is a 
re: le'tion cf the length of the 2nd longest run of identity m an 
alignment plus, a correction factor due z-:> the other 

s h ■ r t e r id e r. t i t y r u n s ;. r. the a 1 l g nnie n t . W hen t h e I FX - . b e t a . 1 gene 

is ■■; ompa : cd to; a random :v,cleot oie sequence, the distribution of .PI. 

sc res .1 sows, ccik a rise :i: f^ts a :iaa.: s ban function. Tnis strategy was 

c • : *■ o . . t v ' ] .•• ;::v:oo c along :ne strand of . lambda. B 3 DNA 

th : t are relatoed to segments m I FN- .beta. j. ; these 7 a lignmerits have .11. 

sc res . o r eg . 3 standard devia ti : ns ab ~ ve trie mean = - o re obtained in 

cenr a risoss between I FN- . beta . 1 and random nucleotide sequences . One of 

t h > : s e all' a nme :\ t s (ieotoo n 1 ) h a s a .PI. s core 3 . I 3 s t. a n d a r d deviati c n s 

ab:ve this, mean score. The likelihood of finding an alignment statement as 

go 7. d as that, in section 7 in a random sequence the length of the human 

genome l .= . apprx . 1 J - 7 . The . lambda . 5 ?• DNA sequence in section 7 

selects the human I FN - . k e ta . 1 gene as the most si gmficant 

a., .camerot m o:oinrater searches of mammalian cuoleot ide sequence data 

b a .- s . 
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T :: A : ■ .irate a nol ab s o 1 u t e go an 1. 1. 1 a t i ve me a s u r erne n t o f gene 

eon rossiooi icy s l ngl e - t ube RT-PCR. and H PL hi . 
AU ! ; yo ; rd A-,:* ••: A; 1-efner P J; 3 at : ni 5; Eons P A 

C;: :3-r irtrner.t of Cel L Biology and Biochemistry, Texas Teoh University Health 
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F:3 Pre : :ity 'car n a L s 

EM T"- <"0 1 

AB V/ e report a me t h o i t h oi to a 1 .1 o ws a o o u r a f e , ab solute qu a n 1 1 f l o: a 1 1 o n of 
gene e;-:p re s = l on In a single reverse t r E;n s o r i p t = se iRT)-POR 
r e i : 1 1 o n . T h l s me t h o :\ ma "< e s use of n o v el h i . g h ~ p e r f: o: r ma n o e liquid 
z:\ r omat o graphy (IN-LOtt technology to reso Lve and quantify the products of 
o ooipet 1 1 lose , mutant RNA ? 3R.s . The HPLO teohnique allows rapid, high 
: •"• • : A; t : on of reart.iin products, on- line NV detection eliminates the need 
for radiola;oel or other tracers. The HPLO technique also demonstrates that 
t:\os.e competition reactions readily generate heoer :auplex products. The 
a :o :. 1 1 1 y c f H P L 3 t : r e s; o 1 ve and qu a n t i f y n e t e r o dup 1 e x p r -o duct s i s 
fundamental to the accuracy of the technique. Accurate measurements of 
gene express ion have been obtained ever lour orders of magnitude 
arid e x p e r i me ■ n t s emt :■ 1 : y i n g ro r" e d e t e r m:i n e d q u a n 1 1 1 i e s : f specif l c nati v e P IdA 
: : . : .' ha-ce ;:;e:r: o nc t r a t e d the ability of tne system to provide absolute 
- : ' ;::..)* • - - :; : gene e;-c rooc :. oo. Larqe size differences r. etwee n 
n si t. j v e a n d mu t a n t: R NA l rip u ts a f f e c t e d re v e r =; e t r a n so t:i pt.ase { R T j 
efficiency, bat not P 3R. amplification efficiency. K:v;ever, tne magnitude 
o f *: h e RT e f f i c i. e n c y effect can be est im ;i:ed r is rep r o du:i ro 1 e , a n d c a n 
therefore ce adjusted by a calculated correction factor 

. The RT efficiency difference can been eliminated by reduction in the 
magnitude of the sequence difference between native and mutant RNA so that 
no correction factor is required. Tne application of 

t :o e t e o h n i qu e t c cru a n 1 1 f i c a 1 1 o n of e xp r e s s l o n of the alpha 1 sub unit of 
s o oi :. a m , poo a s s i um - AT P a s e i n mi c r o d l s s e c t e d nephron s e gme n t s is 
demonstrated . 
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Ye] 1 ci .i. vii' i c r: :1c e ; n c t affect Sendai Mr u s gene me repiicaticr 
pe t s i s ten t i y inf e : ted EHK cell.. . 
Pcnx L; Be f f y b 

YYJPDAL 3F GENEPAJ YIP.OL: GY, 'l^tl Mcvi eS i Pt 1.1; 3o55-ce. 

• : I C P . DVD : ' " J 2 - 1 t i 7 . 

ENGDAND: Dun ted b r u ] 3. m 
5~urnal; Article; ( JOUF NAL APT I CLE ) 
English 

Priority Journal.: ; J.sr.oe: Journals 

Toe extent of Sendai virus genome cepli :atiai in persistently infected BHK 
:-lls ac:iv-ly gi onr.'.: :■ : at n f 1 uer. re was followed by estimation of the 

■ H ] u : idi r.e mco 1 p o ra to d into a nt ta re 1 1 alar na:le-: capoid P.MA. First we 
core:; that, m t:.o n: - otict of act iromyc in D, actively growing 
j o rs l o tent .1 y mfe ;tea cells were taking up threefold mere [ 3H] uridine than 
r ---sting cells. Thio higher upt.ake exhibited by growing cells was observed 
neither m persistently .infected cells m the absence of ac t inomy r l n D, 
n - r in acutely infected cells in the presence : f actincmycin En Assuming 
that the cellular pool of unlabel led uridine -zays constant, we used a 
correction factor for this difference m [ 3H ] uridine 

u} take and es t i.n L a *: ed ' : ; H j uric me i n co rp : ra 1 1 c n l it nucol eccac s id PPJA, 
r. tma \ z i u ~: the oJita fot.er to the am:urv of cell o r of viral template. 
F -sui* s one wed th it the - i r a 1 genome i op i.i cati : n, cxp ret sed. either way, 
was n< t significantly mlluenced 1: y cell growth conditions. 
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■*A33TPA:T 13 AVAILABLE ID' THE ALL AN! 1 ALL FOPOIATS* 

A primary human fibrcilast cell-line was gr:wn to confluence and 
I! - l r r.-id l at o- a at I. 4 .:. n :1 3 Gy . The roc vicing cnrcmos:me arc rrvt.i etc were 
detected i r. f i r = t - ■ divi .l i on cells ug a aeries of FDCH assays 
on whom either cue or two c n r : mo .: : me o fnos. 1, • , 4, c, 1 ana 15; and all 
;.e:acr mere.: were ;.: urite:, with distinct colour's. Interchange are: r r at ions 
were lascool as o • mp 1 if tney appear ed t: originate f:r:m a Dteak m 
each ■■ f tv/o :nronL:somec (dicentric with fragment or- reciprocal 
t r ansl o cat.i on ) , or ccmpdexes if their origins reguired three or more 
h r e a k s i n t; w c or m ore c h r o m o s : me s . Br e a k s n : t. c b v i : u a 1. y c o r.r.e:te d w i t h 
exchanges were al:-o scored. The data v/ere corrected, to include paint 
patterns result in;: from e l the l incomplete or terminal exchanges. In 
adii.t ; nn we attempted to correct for the apparently simple exchanges which 
are a YuYly derived t r cm complex l n t e ra c t l : us pseadcsimpd.es) ..sing 
correction factors calculated by establishing the 

] re d root n ant complex families present at ear:, dose. Power Dav; analysis of 
the corrected data showed a linear d oso - rest onse for simp>le exchanges and 
.-. dos-.--sq j a re d response for complex exchanges. Based this observation we 
suggest that simples result lesions induced by the same radiation track 
and complexes arise from the interaction of lesions induced by separate 
tracks . 
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